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(54) SPEAKER DRIVING DEVICE 

(57)Abstract 

PURPOSE: To improve the quality of reproduced sounds and to miniaturize the shape of the 
entire device or to reduce cost. 

CONSTITUTION: This device is provided with a PDC circuit 2 for generating a volume control 
signal by changing the pulse width of a clock signal in the case of providing a one-bit digital audio 
signal SDA with A6 modulation corresponding to setting at a volume circuit and for generating a 
switch control signal by changing the pulse width of the one-bit digital audio signal into the pulse 
width of the volume control signal. Further, the device is provided with a switching circuit 3 for 
generating a switching operation with the switch control signal, and constant voltage power 
source 4 for supplying power through this switching circuit 3 to a speaker 5. Thus, since the 
switching operation of the switching circuit 3 is controlled by the one-bit digital audio signal to 
which volume control information is applied, the constant voltage power source 4 fixes the 
constant output. 




LEGAL STATUS 

[Date of request for examination] 08.07.1996 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the examiner's decision of 
rejection or application converted registration] 

[Date of final disposal for application] 

[Patent number] 2880372 

[Date of registration] 29.01 .1 999 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of rejection] 

[Date of extinction of right] 



Copyright (C); 1 998.2003 Japan Patent Office 



1 



Japanese Publication for Unexamined Patent Application 
No. 335082-1994 (Tokukaihei 6-335082) 

A. Relevance of the above-identified Document 

This document has relevance to claim 5 of the present 
application. 

B. Translation of the Relevant Passages of the Document 
[WHAT IS CLAIMED IS]] 

[CLAIM 1] 

A speaker driving device, comprising: duty control means for 
generating a sound control signal by varying a pulse width of a 
clock signal in obtaining a 1-bit digital audio data in accordance 
with AE modulation and for generating a switch control signal by 
changing a pulse width of the 1-bit digital audio signal to a pulse 
width of the sound control signal; switching means for performing a 
switching operation in response to the switch control signal; and a 
constant voltage power source for supplying power to a speaker via 
the switching means. 
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[4$fFW#<Dt&IS] 

A2«WfcJ:»> 1 \fy 

m-*?<omi£\zfc zxmtmtx^mfflmt u 

i L l^/WDEKt(D-;tf(DEKl£, ff*KSfe#ST© 
t23t^JSCfc/>VW^i|iro#*SiJW^ p yfie 

tm&i&y-uyy^frh^mumtvytm^t 

JEfSdfc^&i:, #8t£iafc* o y?tm-<0/</ux1iS$:±. 
L, _tl21 t'j/ h-r^^/w^-— T>f ^-ff-f-W/^^ffiS: 

o l a y^jr^att. :o^yf 

[000 1] 

«t 9 Wj»ff£&fT 5 f* v 5 * A' K 7 -T ^f(D^ fcT— # (Dig 
[000 2] 

[^©affn 7*sr*m^<ow%.te. mi i 

tC^-Ti5(Cl. T^n ^1^215 0a>e>i£<b 

*LT< 57tP^t- x-f^f ^S A &T1-n?s<V — 
T>-75 1 IC«fcoTiit@L, CtoJaBS^fcft^Sr^tf 
-#5 2 K:tHH&1-5 rilcioTm^TV**. 4Ja, 

^©^©^••DPItttt, 7tD^7-7V/5 1© 

[0 0 0 3] ffi^-Cfi, S^R«)|fiiJb«t*BW 

—Mb LT, 0!|;ttf#Msp3 - 2 3 9 0 9 7 Affile 

-?r<DSEBTIi, 7to^- f'-f *flr#S:A/D*iMf 
Tf*-r -^^/HtL, ^(Dfi^-Sr^f— *a.= s/ h^tg 



(2) 

2 

[0 0 0 4] L^Lftasib, ±|B^«IE«OSI»t*iV^ 
>-^5 2 i:|nHt<DT>-7 P Sr^lt5c:i:^^g-efc?), r 

■0 [0005] bzzx\ ^mmmAmn, nzmmizx 

'fT'im^tf'-* (WT. xv^/W^fcT— *tV»p) (D 
*»I6««r3tefc«flBLfc (#JH¥4 - 1 5 3 6 3 0^ 
H8) o ^(D^Btt, Hi 2 (C/T%-r«t 5 IC X 1 tfj/ hfi? 
^/U^"— x^^Hf ^216 0*>lb, 7tn^t-f^ tf-ft 
^SrA Z^-TSr t\c£^xmbtl2> 1 t'y hr^^ 
/U^-— 7*-r^-{f-§-S DA *s^W s/^>^IH?&6 1 lr s -5r(D 

20 ^-^i/[H]SS6 1 tdliW^^'B:iEESSl6 2 tXf— * 6 3 

btmWi&)xx\^ 0 

[0006] ±§e i t-y Ft'vJ^/^-t^ 2HI ^-s DA 

4 *m%r<oMimKi&cx'</\'xmm&m (pdm> $n 
^ras&iuiWRe 2^f,^^ s/^^^isiss6 1 ^lt 

^f-A 6 3(D^X3^/HcjjfttvS*^<Dl6]#j55§]^ 
30 ««Lfc*/j#i5r*j£*ffiWG[6 2d^xt"-*6 3^ 
[0007] rot^, ^.f-*6 3(D^Kl^S, ^® 

6 3 T(Dffi^li/££!E!i-rs r t J: <0 tT^5 0 
[0 0 0 8] ±f5H«^c:t^^^T^i, D/A^^i:* 
mJfeL7zT-7-n^<!7-r>-^'t^^lcT#, rtv 

[0 0 0 9] 

tzXtf-*6 3 Sri try hv^^/l^-x-i-tf-ff^SiM 
^iS-^V^Tigil)-r'5^g(-*5V^TIi, fiFfg(D®:Att!*<Sr 

=■> h n— /KDfctolc^i^CoT^-5„ r(D± 5 ^'"1 
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[0 0 10] **Wtt. ±teOT*tiflc^ft£ixfck<D 
oT, ff£^ftwfa_h-^ ^tt£#w=jv?* hit • 

[001 1 1 

S^fm-iO 1 try YfW**— ?*-r :*-«■§■«:»$ J* 
£T«ffc£tfT**il?J»«S-«:dfcj*U ±151 fc'yhir 

[0 0 12] «*5 2fBec0^f-*ig»^R 

li, M.^miZt'O 1 fcTy hxv?^/^-x^^-|f-^Sr 
yy-fg^jsttSH l/'i/HOEffli L U^< 

Wit. #«3ftfc*ny*«3-©/</ioMI$:±8BSflMt 

try h7 f v' ; ?^^--7 :r -Y^f^-w/vv-x»s?r.hfe#*$ij 

^ L T * tT - * Id** * flW&i" 5 t Sr« x. X 

[0 0 13] 

T% ±EWMIIfflr &<r>s</i>xm\£ l Cy hf-^^/ut 

®i;:A*£it3. 
[0 0 14] ot>), #ft£/h£<l>-3J; ?lc#l;a£5£ 



4 

[0 0 15] ^ftSrAt ft K^ff*? 

)}x5t#^»i. 1 tf y Y?*J9Af*—? ± 
[0016] rWJ; 9 (C, _hfe«^T*(i, 1 fc'y hf^ 

yvw;i— f^tfl , tfftM*pfft**:#5-£ 

mrtxm&i-zm&iztt:^ B&mn&tmmRttt* 

[0 0 17] W*5i2e«o^tr-*IBtt3fiWij3V^T 
iS^^T«DKS^i:fc^VU^*a(D^l:$lJ^l^ n y ^ 

IC1 f y hf^^^t- X-f^f ^O^/l^BtfSaEKS 
ttT, y^^-^aicA^^tvT^rO^-f y^>^* 

[ooi8] -rtefrh. ±mx-te. m^mimmnmrn 
tti*-^o@^s<D t> w ^ -r s r. t jj5-c- 1 -s c: t «t 

IciSCfcWSfiJfflHt^s^ny^ft^-^mS^ttT^f 
SftiJ t * t°- * WJ «h £ £ v Mcfit U TRttS »^-T? fc . 

^/i t © i -r 2> r t ^-c- 1 5o 

[0 0 1 9] 

[HJ6«*J] [Hlfi«i) *»W©-S516«k:ov^-cHi 

[0 0 2 0] *3IJ6W©^ t°-*fgib^ttli, H i 
■TJ:5^ 1 tfy h 1 ?i?fA'*—f l 4*aS*mi frb- 
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WtZ> 1 try hf^^^t-f^tff ^S DA *A/7* 
JtS^/u^^a.— -r hn— yPHK PDC 
EllSfcv^) 2Srfi§;fO*5 0 ^copdc[h18S2 

[0 0 2 1 ] ±151 \f y hfy^/ut-r^ ^Hfr?-S DA 
tt, A£K1IICJ:9 % 122 (a) ICS"*-* 5 fcT^n ^ 

^^(ff (£AT\ tf y h^n y^CK&V*)) 
fflSr^/^^itgt IT, IrIH (b) Id^-Tcfc 5 l-> T 

■ ( P DM) SixfcfS#-C*>S. 

[0 0 2 2] PDC|HlK2ic:tt > Jiffico 1 >y hf^? 
r-r*-{f-^S DA i tf y n ^CK^^J 
ix£o P DCHieS 2 fi, l2 3M*-t-J: jUSEy 
>fX/a»«r»*i-SIBl«*=i ^7*^*1 l£iiLT_h 
lEVfy h*ny*CK#AAS;h,S»l«#»l 2h 
wO*ia^«l 2(Offi^^{f^A^^tcA^Stt5 
^1 1 3ir, r (7)^ 1 n^y^U— ^ l 3 CO 

ffi A^xr -*^)AM^ CA^J ^ 1 -|g2<DA 

ND0SS1 4 • 1 5tS:ittV^ 0 

[0 0 2 3] Si a^U-* 1 3 OS*«iEA^«^- 

AASft5i5l:ftotv^ 0 JfS 1 ANDIhJ&i 

4^jbMt5<lfe*OA>t;^{c«»ir|E<7>l tf* hr^^/u 
tf— ; r^^f^-S DA ^ N *fc, g! 2 AN DEES 1 5 fc*5 
ttatt#<0Aa*mctt, 1 tf s/ h-^v^/wtf— -f^ar 
ff-^S DA ^NOT[iIg&l 7SriiiLTA^$tv^o 
[0 0 2 4] ±e«J*OPDCE(62fc*5»t*«^<Z>«!! 

[0 0 2 5] fgl«#3gl 2KA*Six5lf-/ 
^CKfi, (a) »Ji«-rJ:5*ffi»tt«*-C*)0, 

rtic<tt», :^li»Sl2^b, (b) fc« 
-Ti5tc: x tf y bf* yfCKkmmM&^-fi&CKu 

3T-mjffiS2p«ffV T tJtiRSn, 

* 1 3d>e>l4. tf * p s/^CKfc*5»t5^/^ffldS 

JiIBS*«/±V T K*CT*HSixfc*«««i»i:L 

[oo2 6] -t-fcto^K ±ffismmi±v T ^ r^m 
(b) fc4art«-AtUI'C*i-J: 5f-Jt«WiSv^mJ3Ev 

mmizvi *r«*.*KW^»jcsu"c, r^m (c) t^-r 



(4) 

±feg*Hffiv T as, MB (b) lc*5»t«-ja«|ft 
■C*"TJ:5KJtttWifi;^^«JEV2 T*>S»£fctt. 
(d) ^*i"<t9(C, f^f(D^<C7a*- 

^]»^Py^CK D1 • CK D2 ^ mjIS^l • ^2 AN 
D0SS1 4 • 1 5tC#*A;0£*LSo 
[0 0 2 7]Sl AN DEB 1 4 A*«mc 
tt, l^iH (e) K^-tl if* FT^^/ut-r^tff-^ 

uy?cK m &tiiZ>&tiz>£Z\cn, mm ( g ) tc^-r 

±5^. l tf* hr^^/^-r >r ;*{f^S DA lc*ms 
HU"</KOKPflSr. ^IBf^— x-f *Jffl* * y?CK m 

[0 0 2 8] 12 AND03&1 5 A>W8 

^tcii. NOTEIBl 7SrILT 1 ify hf^^t- 

20 -DA ifi A JjZtlX is 9* Lfc^oT, I(7)I2AND[h] 
8Sl5^5>tts ra0 (h) Iw^f <t 1 M'y hrv 

^/u^— T'^^f^SDA^ioJtS L w</M0KffflSr, ± 

Ac- 1 \fy h«-^S-Bi^W^**L5 0 
[0 0 2 9] — * % Ml n>v^-* 1 3^b, ^^/^^ 

yt/^nSirti-fl, _bClR]«fc, JSlANDSBM^ 
6>. f^Sl (i) lc^i-J:5l-. l ¥y hry^/^-f 

30 -<*Jffll^ O'jy^CK D2 ^/^y0fcB#ftx.fc+ 1 tf^y 
hflr*S +B 2 *JIJA*ftSi:#C, ®2AND[elSSl 5 

raH (j) i-^-Ti 9 ic. itr-xh^^/u^— 
x >r ^fS-^- s DA tc^5 Jt 5 L u-</u<d KF«1 S: . ±ffix ^. - 

y HStS-B2*B**ix6. 
[0 0 3 0] JiEOJ:5»c TKy a— AElBi 6X*<om 

^s DA ^e>^^^4@^^jE^ixfc+ i try h«»s 

+B (S+bi • S+B2 ) feitf- 1 tf y h«»S- B (S 
40 -Bl • S-B2 ) * J PDCBfc2a»fe«»W#p«»fc LT 

E8S3(c«*&$tt^ 0 

[0 0 3 1 ] 5/^^^0853 »F etw y ^ ^ 
t-Jlfi^ftOrS]# (H»Ci3V^TA*|ft) T\ Sfc, - 1 If 

SO ^^tt^c 
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[0 0 3 2] rniUD, *fcT— #5-C-gfJ*©S£;fl*fT 
«£?K, jjf!;^— AlilSSl 6T-WaS^tc:j^CT>'</i'^tg 

<£>^JS + 1 t'y Mf-S§-S +B *S«fctf- 1 If y SflT-g- 

utile* y a-AEBi 6-cw^^ic^i:r*jffii^fi,-5o 

/V^fa-T-f(D^#^+ 1 t'y MHI-s 
+B2 • - 1 t'y Mt# S-B2 ■C^W 5/^>-^[i]SS3(D§[l 

+ 1 t-y hffi-^s+Bi • - 1 t-y mi#s-bi xmmz 

[0 0 3 3] roipli, *HJfitWT-J±, K'yh^osx 
^CK^b> tfy =l — AIsISS 1 ewSfgl^UT^ 
^dSr^ft^fttf a-f -f ii^ d ? ^ C K D Sr£j& 
U wW/^^iilC 1 t'y hf^^/^-f-f^fff S 
DAW/^WXfg&^HLT, X-f s'^V^(H]S§3cr)X>1' y 

f- > ?mt* m m-f z> x b t t£ o x v >a o 

[0 0 3 4] -f ±|B«J«T?«:, 1 If y Ffv^^ 

•r^-t 5(-^CoTV^5(^)T^ tfli6<D«a:ffS2i4ii, ffl 

[0 0 3 5] [|6««2] *»W«>te©SiJfi«n:ov^ 
©{gSLh, mflBHJB«a|«>iaSt?^Ufc«P*ti:l^— rottltB 

[0 0 3 6] ^USSWr&^-tli, 11 5 (c^-fj; ? Id, 

Vhn— /M§]&2 1 Sr^ttS-^, * If — ;*/ 5 tc, iffjfe 
[^1tWPDC[HlSS2*5j;Ut^^ y^v^lUKS i&fd, 

=>--•> h\cxftt>i%zmf&&ffimb u _tte#y ^-a 

3^Hd-/Hh1SS2 1 tffi#«kaSP2 3 irOF^Id, It- 
s' hf^?/Ut- X-C^S^-SDAi, TKLIa — AnVF 

[0 0 3 7] ^n^ft^MfSi LTCOi-.fB^y a. 
— a = > h n — 2 ] (±, 0 6 5 lc, 2 

M3 1, r<*>S&2:»#«3 i «5tll^j5SfS^-A^«-? 
U:A73£;tx5f$2 3 ^ 3 2 . r©^2 :=iW<U 

— * 3 2<7?tfi^i5-^coA^ffi J F-(cA^^^-50RlH]SS 
3 3 £4S§;t-0*5o & 2 = 9 3 2 <Z>J£4S5«EEA 



5 

a 14, MiI20g;»W|in«W#y =-A|a]8i 6-T?^ir 
^;*;ft,5tt:tfcmJ£V R ;^5A7^;*;^^.5o 
[0 0 3 8] 2 3 1 Kli, jR 7 @ ( a ) 

«Stior««««ri:«iLfci3]H (b) ic*i--jifflF 

? a CK^i** W®2i^-g-3>-T f >'i^3 4 Srii 

3§3 1 x-mtt&tizz tlCfcoT, :©^2M3 1 
HI 7 (c) ^i-ipld, -mi%?a S/*CK X2 

[0 0 3 9] JiffiH^jSCK 2 iT *^2 9 3 

y a-A0l6 l 6 Tl2S^ixSH:t5sttJIv R (|5jm 

( c ) \z*3tfz>-Mmmx-7frirm}£) iKVitmcx 9, 

JilSJtUEmjE v R ia£ CT/</wx*ids^{k $ ixfc 

^mmWy- a y?m^k LtOffiilW^ d.^C K VD 

^ N PS (d) ic^i-J; p(c:m^$tt?> 0 
[0 0 4 0] ^ro^SSW^n-y^CKvot, I^El 
(a) IC^-rt'y h^nj/^CK,!:^ m6\z.^-tXo 

(DO ROSS 3 3 frb 14, S17 (e) lC^-f-J;5«-. bTy 
v CK<D "L" U-^/KDEPfllC, iiK^fiSlJIS 

[0 0 4 1 ] ^y a -A3yhD-;H§K2 1 *>P>m^7 
**L*±B<D*»«|»flH«ft3!lP^ny^cCKi:, sufE 

«*eai9-<>2 4 *iiLTflr#-»aaiJ2 3^ieai* 

30 [0 0 4 2] fS^rHkmrn 2 3 (C*JV>T»4, ST, 3>Bf ^ 
Si:UT©lS(HB«-§-5Mt|g!tt2 2jCT, iFAMttHHTttft 

n s/^CK VD ^W^fi|iStTt?tt5o £©ff-i§-a-8tlHl8&2 

Sr2|s]^lt5lC4 1i: 1 r. W I C 4 1 d>(b<OiU/j 
Q 2 ^-*WA*^lcA^$nS^3 *5 
J:^ ±IBtii^Q2 ^m2NOT|HlSS4 3SriiLTSte 
^ttfcSteW^ (-Q 2 ) *5-^o^|ca^3$H5^ 
4 AND®gS4 4 tSrfB*.TV^a. 
40 [0 0 4 3] JifEI C4 1 0)^1 7U y-f7 

By/^D^iSfCLKi Id, HI 9 (a) VL^-fm 

tV, *fc, IC41(Ol2D^^7 P -7yy7°7U5'7' 
0;5'n5/^4S7-CLK2 Jd, [sHH (b) iC^I-fjlE^* 
»J*flHHt»^ b y ^ C C Ki$A/j * *Lt, I 
C 4 1 fc*sJt«tt©4« : f-a«H 8 ic^-T i 5 
tbTV>5r irtct 9 , ;ffl 1 C 4 1 <Df& 2X5 9 -4 ~7 • 7 
y yyyu-y-fco^tsQz HI 9 (c) 

so n y-7 CKyi)\zZifc1-Z);</l'X<D£..k'<)X-L U-^fV 
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/I'^JiHlft LTWtixSi 

[0 0 4 4] _hf2<75|U^Q2 &Xt> ZtlZm 3 AN D(hI 
S&4 2»c*3ftS^(D4ffi^-l-tt> m8|c^i-J;5t-> a 
MESS4 5&«LT. !F*«W»«f«MtJP^ay^CCK 

Ktt\ m%m&4 5Sriiiii-srttcJ:'9, g|9 (d) 
ic*-*-* 5 lc, HB (b) nffftMMMMMn^Dy* 

CCKi9'b^^atl,fcaS 2 5'n S / ; ?CCK' iL 
Xf&3 AND[aSS4 4t^A^3^iX, r CDg5 3 AN DIsISS 

4 4i»>fe, tH/jQ 2 tlS^oy^CCK' 
0>**fcJ:»K RB (e) lC*tfMlf^yKK 

(004 5] — # % 14 AND0SS4 4 lit*. tU/3Q 2 
asjB2NOT@K4 3-CK<E3t*tfcH9 (f) 
ettj/j (-Q2 ) tJifBWaM^o y^CCK' t^A 

^j^tts^m, (g) ic^-rtf y f-^n y^cys 
[oo46] ±tecD «t 5 m^#m®i& 2 2 t-#*$ij 

ftHf 9 a 5/ * C C K P>#|« £ ftfc^ftffflfl? * a 

S'^CK V D*SJ;trtf y h^ByKKii, 1 tfy f-xv 5 
y*4*m%rSi)nkM£, m#&J18B2 3l£:fctt 

5 PDC0SS2 (CA^f^n-So r£DPDC[Hl8§2li % H 

1 Oli^i-ipic, «HBiafc«i:Kl£lBI«K«j«SirT 
*5«K JMc5,£tt, 3W<U-* 1 3»Sip«ffA^« 
iPt^ n-^*^,^ («$tE«4fS) 4 8£rii 

[0 0 4 7] _h|En — X^7>f /U#4 8iCi-oT. ^* 

v T *s, ^i =*>v^-* i 3 nmmmmAjjtii* \z a 

^itSo rroSgm. HtFlB^y — hn— /K5J8S 

2 nctJttsjjfy a -iB8i 6-?©Kj£fcj£:c-c, IB 

1 n^/s*W-* i 3 flMBfgjtt0il5l&l£. 

S^UlJgl ANDIslS&l 4*S.fcTJ ? f&2 ANDI3S8 1 
5ri>^ mmi,tz+ 1 fc'y t-«f S +B *5 1 fc'y h 

«fc9, *f— #5T% _hfB#y a — A@gg l 6T*cDjK5£ 
[0 0 4 8] W.h<D«t5l-, *Hlt«K*Jl^Ttt, mfffi 
M'ftffin<ott)x\&ti1t$)&M'iRm%--?i3Z>+ i fc'y hit 

^•S +B ^J;TJf- 1 If y hfSf-S- B T'SiJ»-f-5<OT% X-f 
■y^>-^[H]SS3(c:«M1-s^®r£«^li, -ttottJ^TJS- 

[0 0 4 9] tLt, *HiS^t?li. #y a-A[Hl8g ! 

6 tfc fyFi>By^CK 
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V ha— /U[5)gS2 1 ixf— * 5 

[0 0 5 0] 

UBnaaiJU wioi^tc, *^b^(dw*jj i efta 

* tr— *«lbifi««:, AZtiCi!) 1 t*y Vt^S?* 
^fifeL, ±151 t'y hf-/ ! ^/i't-f-ftllf(0^>^ 

[0 0 5 1 ] rtvii «fc D . #»M«i««asW-^**tfc 1 

©ffl#«EE<&5£jefl;fcB05<, elicit), 
[o o 5 2] ii*5 2fa«<oxt"-*igK)SB(i, ae 

^ n 5/ ^{f#lC*J(t^H 1^</K3?grai L U^/KDEffl 
^«0**W»^ ci y ^{f ^-SrfiS^-tirT-g-^^ n y ^ 

y ^ W^* 1 «*fH« * * y (ff - 1 if a y ? ff -g- i; * 

[0 0 5 3] mtcttK f**fllta«^B<tl5l^ 

^-r y^^^std^i-^^m/Emassrffi^"^ 
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